Abstract
surfaces of ring specimens were sealed using two layers of aluminum tape and drying shows time dependence and it is much higher for the cracking occurred at later age.
211
However, in this study, the cracking age was used to reflect the time-dependent material this study to compare the cracking tendency of concrete in elliptical and circular ring 214 tests. compressive stress developed in the steel core and tensile stress in the concrete ring.
244
The derivation of the fictitious temperature field is elaborated elsewhere [30] . As the was then used to update the input data for FE analyses of concrete rings in this study. 
Crack initiation and propagation

256
According to experimental observation, in case of a thick ring (i.e., the ring wall that it is necessary to further examine the initial crack position of a thin ring under outer 280 circumferential surface drying from experiment.
281
In this study, cracks are assumed to initiate when the maximum circumferential Where w0 is the displacement of the terminal point of σ-w curve beyond which no 298 stress can be transferred, i.e. the stress-free crack width, ws and σs is the displacement 299 and stress, respectively, corresponding to the break point in the bilinear σ-w relationship.
300
These parameters and the σ-w relationship can be derived given the fracture energy GF 301 and the tensile strength ft. Here, ft is obtained from Equation (2) utilized to simulate this measure in conducting concrete ring tests.
324
In summary, the following steps were taken in analyzing crack initiation and
325
propagation of a concrete ring subject to restrained shrinkage: 
